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wherein 

R, represents halogen, alky), plkoxy or hydroxyl. or a 
group NR,R> or CONR.R*, whera R« and B» hydrogen, 
alkyi or alkenyi or with the nitrogen atom form 6 saturated 
monocytic 5 to 7 -mem be red ring; 

R a represents hydrogen or alkyi; 

R 3 and R 4 represent hydrogen, C,.j *W or propenyl or 
R, and R 4 together form an aralkylidone group; Alk repre- 
sents • C ra aikylene chain: n and m. are Integers of 1 to 4 or 
n it zero, and their physio logically acceptable salts and 
solvates. 

The compound* era described as useful In treating pain 
. originating from dilatntlon of the cranial vasculature in 
particular migraine and cluster headache and can be formu* 
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Title: 



CHEMICAL COMPOUNDS 



This invention relates to indole derivatives, to 
processes for their preparation, to pharmaceutical 
compositions containing them and ±o their medical use, 
in particular to compounds and compositions of use in the 
treatment of migraine. 

The pain of migraine is recognised as being primarily 
of vascular origin, caused by excessive dilatation of the 
cranial vasculature. Known treatments for migraine 
include the administration of compounds having 
vasoconstrictor properties such* as ergotamine. However , 
ergotamine is a non-selective vasoconstrictor which 
constricts blood vessels throughout the body and has 
undesirable and potentially dangerous side effects. 
Migraine m^y also be treated by administering an analgesic 
usually in combination with an antiemetic but such 
treatments are of limited value. 

There is thus a need for a safe and effective drug 
for the treatment of migraine, which can be used either 
prophylac tically or to alleviate an established headache, 
and a compound having a selective vasoconstrictor activity 
would fulfill such a role. 



We have now found a group of indole derivatives 
having potent and selective vasoconstrictor activity. 

The present invention provides an indole of the 



general formula (I): 




AlkNR 3 R 4 



(I) 



H 
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wherein 

R 1 (which may be in the ortho, meta or para position) 

represents a halogen atom or an alkyl, alkoxy or - 

hydroxyl group, or a group NR a R b or C0NR a R far where 

r and R, , which may be the same or different, each 
a o 

represents a hydrogen atom or an alkyl or alkenyl 
group, or together with the nitrogen atom to which 
they are attached form a saturated monocyclic 
5 to 7-membered ring which may contain an additional 
hetero function, for example, an oxygen atom or the 
group NR 5 (where R 5 is a hydrogen atom or a lower 
alkyl group) ; 

R 2 represents a hydrogen atom or a C 1-3 alkyl group; 
R 3 and R 4 , which may be the same or different, * 
each represents a hydrogen atom or a alkyl 
or propenyl group or R^ and R^ together form an 
aralkylidene group; 

Alk represents an alkylene. chain containing two 
or three carbon atoms which may be unsubs ti tuted 
or substituted by not more than two C 1-3 alkyl 
groups ; and 

n and m, which may be the same or different, each 

represents an integer from 1 to 4 or n may be zero, 
and physiologically acceptable salts and solvates (e.g. 
hydrates ) thereof . 

The invention includes within its^ scope all optical 
isomers of compounds of general formula (I) and their 
mixtures including the racemic mixtures .thereof . 

Referring to the general formula (I), the alkyl 
groups and alkyl moiety of the alkoxy groups in the 
general formula (I) may be straight chain or branched 
chain alkyl groups containing 1 to 3 carbon atoms, 
examples of an alkyl group* include methyl, ethyl, propyl 
and isopropyl groups. The alkenyl groups preferably 
contain 3 or 4 carbon atoms, examples of which include 
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propenyl and butenyl groups. it will be appreciated that 
when R a is an alkenyl group the double bond must be 
separated from the nitrogen atom by at least one methylene 
group. When R 1 represents a halogen atom, this may be for 
example, a fluorine, chlorine or bromine atom. The 
aralkylidene group is preferably an aryl methylidene group 
such as benzylidene. 

In the compounds of general formula (I) , & 1 preferably 
represents a halogen atom, a alkyl or C 1-3 alkoxy 

group, or a group NR R. or CONR R, , in which R and R, , 

q ^ a d a o 

wich may be the same or dif f erent~each represents a hydrogen 
atom or a C^_ 3 alkyl group. 

R 2 is preferably a hydrogen atom. 

R 3 and R 4 , which may be the same or different preferably 
represent hydrogen atoms or C 1-3 * alkyl or propenyl groups. 

The group Alk in the compounds of formula (I) is * 
preferably an unsubs t itu ted alkylene chain containing two 
or three carbon atoms, especially an unsubs tituted alkylene 
chain containing two carbon atoms. m is preferably 1 or 2 . 

A preferred class of compounds falling within the 
scope of general formula (I) in that represented by the 
general formula (la): 
R, 



la 



-(CH 2 ) n NHS0 2 CH 2 




(CH 2 ) 2 NR 3a R 4< 



(la) 



wherein 

R la < which ma Y be in the ortho, meta or para position) 
represents a C 1-3 alkoxy group e.g. methoxy, or a 
C l-3 alk y! group e.g. methyl; 

R 3a and R 4a' which ma y be th e same or different 

each represents a hydrogen atom or a alkyl group, 

e.g. methyl or ethyl; and 

n is an integer from 1 to 4 ; 
and physiologically acceptable salts and solvates (e.g. 
hydrates ) thereof . 

In compounds of formula (la) . it is preferred that 

the total number of carbon atoms in R. and R . does not 

j a 4 a 
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exceed two, and most preferably R 3a and R 4a each 
represents a methyl group. 

Preferred compounds according to the invention 

include: 

lH-indole-5-methanesulphonamide , 

N-[ (4-methoxyphenyl) methyl] -3- [ 2- (methylamino) 
ethyl] -lH-indole-5-methanesulphonamide, 

3- ( 2-aminoethyl) -N-[ (4-methoxyphenyl) ethyl] - 
lH-indol-e-5-methanesulphon amide , 

3 - ( 2 -aminoe thy 1 ) -N- [ 3 - ( 4 -me thoxypheny 1 ) propyl] - 
lH-indole-5-methanesulphonamide , 

and their physiologically acceptable salts and solvates. 

A particularly preferred compound according to 
the invention is: % 

3- [2- (dimethylamino) ethyl] -N-[ 2- (4-methoxyphenyl) 
ethyl] -lH-indole-5-methansulphonamide 

and its physiologically acceptable salts and solvates. 

Suitable physiologically acceptable salts of the 
indoles of general formula (I) include acid addition 
salts formed with organic or inorganic acids for example 
hydrochlorides , hydrobromides , sulphates , f umarates , 
maleates and succinates. Other salts may be useful in 
the preparation of the compounds of general formula (I) 
e.g. creatinine sulphate adducts and oxalates. 

It will be appreciated that the invention extends 
to other physiologically acceptable equivalents of the 
compounds according to the invention, i.e. physiologically 
acceptable compounds which are converted in vivo into the 
parent compound. Examples of such equivalents include 
physiologically acceptable labile N-acyl derivatives such as the 
N -acetyl derivative . 

Compounds of the invention selectively constrict 
the carotid arterial bed of the anaesthetised dog, 
whilst having a negligible' effect on blood pressure. 
The selective vasoconstrictor action of compounds of the 
invention has been demonstrated l.n vitro . 
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Compounds of the invention are useful in treating 
pain originating from dilatation of the cranial vasculature, 
in particular migraine and cluster headache. 

Accordingly the invention also provides a 

5 pharmaceutical composition adapted for use in medicine 
which comprises at least one compound of formula (I) or 
a physiologically acceptable salt or solvate (e.g. 
hydrate) thereof and which is formulated for administration 
by any convenient route. Such compositions may be 

10 formulated in conventional manner using one or more 
pharmaceutical^ acceptable carriers or excipients. 

Thus the compounds according to the invention 
may be formulated for oral, buccal, parenteral or 
rectal administration or in a form suitable for 

15 administration by inhalation or insufflation. Formulations 
of the compounds according to the invention for oral 
administration are preferred. 

For oral administration, the pharmaceutical 
compositions may take the form of, for example, tablets 

20 or capsules prepared by conventional means with 

pharmaceutical^ acceptable excipients such as binding 
agents (e.g. pregela tinised maize starch, poly- 
vinylpyrrolidone or hydroxypropyl methylcellulose ; 
fillers (e.g. lactose, microcrystalline cellulose or 

25 calcium hydrogen phosphate) ; lubricants (e.q. magnesium stearate, 
talc or silica) ; disintegrants (eg potato starch, croscarmellose 

* 

or sodium starch glycollate) ; or wetting agents (e.g. 
sodium lauryl sulphate). The tablets may be coated 
by methods well known in the art. Liquid preparations 

30 for oral administration may take the form, of for example, 
solutions, syrups or suspensions, or they may be 
presented as a dry product for constitution with water 
or other suitable vehicle before use. Such liquid 
preparations may be prepared by conventional means 

35 with pharmaceuticaliy acceptable additives such as 
suspending agents (e.g. sorbitol syrup, cellulose 
derivatives , e.q. hydrpxypropy lmothy Icel lu lose 
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or hydrogenated edible fats); emulsifying agents (e.g. 
lecithin or acacia) ; non-aqueous vehicles (e.g. almond 
oil, oily esters, or ethyl alcohol or fractionated vegetable 
oils) ; and preservatives (e.g. methyl or propyl £-hydroxy- 
benzoates or sorbic acid) . The liquid preparations may 
also contain conventional buffers, flavouring, colouring 
and sweetening agents as appropriate. 

For buccal administration the compositions may 
take the form of tablets or lozenges formulated in 
conventional manner * 

The compounds of the invention may be formulated 
for parenteral administration by injection e.g. by bolus 
injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form e.g. in 
ampoules or in multi-dose containers, with an added ■ 
preservative. The compositions may take such forms as 
suspensions, solutions or emulsions in oily or aqueous 
vehicles, and may contain formulatory aqents such as 
suspending, stabilising and/or dispersing agents, and/or 
aqents to adjust the tonicity of the solution . Alternatively , 
the active ingredient may be in powder form for recon- 
stitution with a suitable vehicle, e.g. sterile pyrogen- 
free water, before use. 

The compound's of the invention may also be formulated 
in rectal compositions such as suppositories or retention 
enemas, e.g. containing conventional suppository bases 
such as cocoa butter or other glycerides. 

For administration by inhalation the compounds accord- 
ing to the invention are conveniently delivered in the form 
of an aerosol spray presentation from pressurised packs, 
with the use of a suitable propellant, e.Q. dichlorodif luoro- 
me thane , tr ich lor of luorome thane , dichlorotetraf lu or oe thane , 
carbon dioxide or other suitable gas, or from a nebuliser. 
In the case of a pressurised aerosol the dosage unit may be 
determined by providing a valve to deliver a metered amount. 
Capsules and cartridges of e.g. gelatine for use in an 
inhaler or insufflator may be formulated containing a powder 
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mix of a compound of the invention and a suitable powder 
base such as lactose or starch. 

A proposed dose of the compounds of the invention - 
for oral, parenteral , rectal or buccal administration to 
man (of average body weight e.g. about 70 kg) for the 
treatment of migraine is 0.1 to 100 mg of the active 
ingredient per unit dose which could be administered, for 
example 1 to 4 times per day. It will be appreciated that 
it may be necessary to make routine variations to the 
dosage depending on the age and weight of the patient as 
well as the severity of the condition to be treated. 

For oral administration a unit dose will preferably 
contain from 2 to 50 mg of the active ingredient. A unit 
dose for parenteral administration will preferably 
15 contain 0,2 to 5 mg of the active inaredient. 

Aerosol formulations are preferably arranged so that 
each metered dose or "puff" delivered from a pressurised 
aerosol contains 0.2 mg to 2 mg, of a compound of the 
invention, and each dose administered via capsules and 
20 cartridges in an insufflator or an inhaler contains 0.2 mg 
to 20 mg of a compound of the invention. The overall 
daily dose by inhalation will be within the range 1 mg to 
100 mg. Administration may be several times daily for 
example from 2 to 8 times, giving for example 1 , 2 or 
25 3 doses each time. 

The compounds of the invention may, if desired, 
* be administered in combination with one or more other 

therapeutic agents, such as analgesics, anti-inflammatory 
agents and an t i-nausean ts . 

According to another aspect of the invention, compounds 
of general formula (I> and their physiologically acceptable 
salts and solvates (e.g. hydrates) may be prepared by the 
general methods outlined hereinafter. In the following 
processes, , n ? , * 3 , R^- , A and Alk are as defined for 
the general formula (I) unless otherwise specified. 

According to a aeneral process (A) , compounds of 
oenoral formula (i) may be prepared by cyclisation of 

2124 85160781 
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<CH 2 ) n NS0 2 (CH 2 ) 




NHN=CHCH 2 AlkQ 



(ID 



wherein Q is the group NR^R^ or a protected 
derivative thereof or a leaving group such as 
a halogen atom (e.g. chlorine or bromine)/ 
or an acyloxy group khich may be derived from 
a carboxylic or sulphonic acid), such as an 
acetoxy , chloroacetoxy , dichloroacetoxy , 
tr if luoroacetoxy , £-nitrobenzoyloxy , £- toluene- 
sulphonyloxy or methanesulphonyloxy group. 
The reaction may conveniently be effected in 
aqueous or non-aqueous reaction media, and at temperatures 
of from 20 to 200°C, preferably 50 to 125°C. 

Particularly convenient embodiments of the process 
are described below. 

when 0 is the group NR^R^ (or a protected derivative 
thereof) the process is desirably carried out in the 
presence of polyphosphate ester in a reaction medium 
which, may comprise one or more organic solvents, 
preferably halogenated hydrocarbons such as chloroform, 
d ich lor ome thane , dichloroe thane , d ich lor od if luorome thane , 
or mixtures thereof . Polyphosphate ester is a mixture 
of esters which may be prepared from phosphorus pentoxide, 
diethylether and chloroform according to the method 
described in "Reagents for Organic Synthesis", (Fieser 
and Fieser, John Wiley and Sons 1967). 

Alternatively the cycli-sation may be. carried out 
in an aqeuous or non-aqueous reaction medium, in the 
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presence of an acid catalyst. When an aqueous medium Is 
employed this may be an aqueous organic solvent such 
as an aqueous alcohol (e.g. methanol, ethanol or 
isopropanol) or an aqueous ether (e.g. dioxan or tetra- 
hydrofuran) as well as mixtures of such solvents and the 
acid catalyst nu* y be, for example, an inorganic acid 
such as concentrated hydrochloric or sulphuric acid, or an 
organic acid such as acetic acid, (In some cases the acid 
catalyst may also act as the reaction solvent) . In an 
anhydrous reaction medium, which may comprise one or more 
alcohols or ethers (eg as previously described) or esters 
(eg ethyl acetate^ , the acid catalyst will generally be a 
Lewis acid such as boron trifluoride, zinc chloride or 
magnesium chloride. 

When Q is a leaving group, such as a chlorine 
or bromine atom, the reaction may be effected in an aqueous 
organic solvent, such as an aqueous alcohol (e.g. methanol, 
ethanol or isopropanol) or an aqueous ether (e.g. dioxan 
or tetrahydrof uran) , in the absence of an acid 
catalyst, conveniently at a temperature of from 20 to 
200°C, preferably 50 to 125°C. This process results 
in the formation of a compound of general formula (I) 
wherein , R^ and R^ are both hydrogen atoms. 

According to a particular embodiment of this 
process, compounds of general formula (I) may be 
prepared directly by the reaction of a compound of 
general formula (III): 

f2 



1V ^Jo)-(CH 2 ) n NS0 2 (CH 2 ) 




(III) 



I', 



NHNH. 



35 or a salt (e.g. the hydrochloride) thereof, with a 
compound of formula (IV) : 



2 12 6 



85180781 



Ol 471 07 



OIlCCHjAlkQ (IV) 

(where Q is as previously defined) 
6£ a £&i% by pi6le&i44 ^ivM4V« tnirpof (such as an 
acetal, for example, a dialkyl or cyclic acetal e.g. 
formed with an appropriate alkyl orthoformate or diol 
or protected as a bisulphite Addition complex) , using 
the appropriate conditions as just described for the 
cyclisation of a compound of general formula (II) (The 
Fischer-Indole Synthesis, B. Robinson, p 488 - Wiley 
1982) . In this embodiment compounds of general formula 
(II) may be formed as intermediates and may either be iso- 
lated prior to cyclisation or reacted in situ to form the 
desired compounds of general formula (1). 

(O&nifpniimte car ogceTBeimil HuanmuBa rprm) .mray., iirf -tlesri-reti , 
be isolated as intermediates by reacting a compound of 
formula (III), or a salt or protected derivative thereof 
with a compound of formula (IV) -or a salt or protected 
derivative thereof, in a suitable solvent, such as an 
aqueous alcohol (e.g. methanol) or an aqueous ether 
(e.g. dioxan) and at a temperature of, for example, 
from 20 to 30°C. If an acetal of a -compound of formula 
(IV) is used it may be necessary to carry out the reaction 
in the presence of an acid <for example, acetic or 
hydrochloric acid) . 

The compounds, of general formula (III) are novel 
compounds and form a further aspect of this invention. 
The compounds of general formula (III) may be prepared 
using conventional methods for preparing a hydrazine, 
for example reduction of the corresponding nitro compound 
to form the amino derivative, by catalytic hydrogena t ion , 
followed by reaction with sodium nitrite in the presence 
of a mineral acid (e.g. hydrochloric acid) to form a 
diazonium salt which is then reduced, e.g. with 
stannous chloride, to the desired hydrazine of formula 
(III) . 

85160781 
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A further general process (B) for preparing 
compounds of general formula (I) comprises reacting 
a compound of general formula (V) : 




H 



(wherein Y is a readily displaceable group) 

or a protected derivative thereof, with a compound of 

formula R-R.NH. 

3 A 

This displacement reaction may conveniently 
be carried out on those compounds of general formula* (V) 
wherein the substituent group Y is a halogen atom 
(e.g. chlorine, bromine or iodine) or a group OR^ 
where OR^ is, for example, an acyloxy group (which 
may be derived from a carboxylic or sulphonic acid) 
such as an acetoxy, chloroace toxy , dichloroacetoxy, 
tr if luoroacetoxy , g-n itrobenzoy loxy , p-toluene- 
sulphonyloxy or methanesu lphony loxy oroup. 

The displacement reaction may conveniently be 
effected in an inert organic solvent (optionally in 
the presence of water), examples of which include alcohols, 
e.g. ethanol; cyclic ethers, e.g. dioxan or tetrahydro- 
furan; acyclic ethers, e.g. diethyle ther ; esters e.g. 
ethyl acetate; amides e.g. N ,N-dime thylf ormamide ; and 
ketones e.g. acetone; me thyle thylke tone or methyl- 
isobu tylketone . The process may be carried out at 
a temperature of, for example, -10 to +150°C, preferably 
20 to 50°C. 

The compounds of formula (V) wherein Y is a halogen 
atom may be prepared by reacting a hydrazine of formula 
(III) with an aldehyde (or a protected derivative thereof) 
of formula (IV) in which 0 is a halogen atom, in an aqueous 



2 12 8 

85160781 



-12- 



0147107 



alcohol (e.g. methanol) or an aqueous ether (e.g. dioxan) 
containing an acid (e.g. acetic or hydrochloric acid) or 
by reacting a compound of general formula (V) wherein 
y is a hydroxy group with the appropriate phosphorus 
trihalide or with N-bromosuccinimide and tr iphenylphosphine 
in tetrahydrofuran The intermediate alcohol, wherein 
Y is a hydroxy group, may also be used to prepare compounds 
of formula (V), wherein Y is a group 0R 6 , by acylation 
with the appropriate activated species (e.g. an 
anhydride or sulphonyl chloride) using conventional 
techniques. The intermediate alcohol may be prepared 
by cyclisation of a compound of formula (II) wherein 
0 is a hydroxyl group (or a protected derivative 
thereof) under standard conditions. 



wherein w is a group capable of being reduced to 
give the required AlkNR^R^ group or to aive a protected 
derivative of the AlkNR^R^ qroup, and A represents 
the nroup Sen ^ ^ - or a nroup capable of beina reduced 
to form the qroup "(CH n ) - 

or a salt or protected derivative thereof. 

Groups A which may be reduced to qive the required 

qroup "(CH 2 1 m " include correspondinn unsaturated groups 

such as C^^Cj-alkeny 1 qroups. 

The required All; and NR.P. groups may be formed 



Compounds of general formula (I) may also be 
prepared by anocher general process (C) involving 
reduction of a compound of general formula (VI) : 




(VI) 



H 
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by reduction steps which take place separately or 
together in any appropriate manner. 

Groups which may be reduced to the group Alk 
include corresponding unsaturated groups and corresponding 
groups containing one or more hydroxyl groups or carbonyl 
functions . 

Groups which may be reduced to the group NR r 
include nitro, azido, hydroxyimino, nitrile and amide 
groups . 

Examples of groups represented by the substituent 
group w thus include TN0 2 (where T is Alk or an alkenyl 
group corresponding to the group Alk); AlkN^ ? AlkNR_COR ' • 
-COCONR 3 R 4 ; (CHR 7 , x CHR 8 CN; CHR^OZ; (CHR-) CR.-NOH ; 4 
CH(OH)CHR 8 NR 3 R 4 ; cOCHRgZ (where R ? and Rg which may be 
the same or different, each represents a hydrogen atom 
or a C 1-3 alkyl group, z is an azido group N 3 or the 
group NR 3 R 4 or a protected derivative thereof, x is 
zero or 1 and R- is hydrogen or a group such that -CH R ' 
is the group ? 4 or R^ is the group OP c where P is an 2 4 
20 alkyl or an aralkyl group) . ~ ~ 

Groups which may be reduced to the group NR 3 R 4 
wherein R 3 and R 4 are both hydrogen include nitro, 
azido, hydroxyimino and nitrile groups. Reduction 
of a nitrile group yields the group CH 2 NH 2 and thus 
provides a methylene group of the group Alk. 

A compound of general formula (I) where R 
is a hydrogen atom, may also be prepared by reduction 
of a corresponding compound of general formula (I) 
wherein R 4 is a benzyl group, for example with hydrogen 
30 in the presence of a catalyst e.g. 10% palladium on 
carbon . 

The required NR^ group wherein R 3 and/or R 4 
are other than hydrogen may be prepared by reduction 
of a nitrile (CHR^CHRgCN or an aldehyde (CHR,) x CHRgCH0 
(where R ? , R fl and x are as previously defined) in the 
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presence of an amine, R^R^NH. 

A particularly suitable method for preparing 
a compound of formula (I) wherein R^ and/or R 4 is 
other than hydrogen, is reductive alkylation of the 
corresponding compound wherein R^ and/or R^ represents 
hydrogen, with an appropriate aldehyde or a ketone 
(e.g. formaldehyde or acetone) in the presence of a 
suitable reducing agent. In some instances the aldehyde 
may be condensed with the primary amine and the intermediate 
< thus formed may subsequently be reduced usina a suitable 
reducing agent. 

The required NR^R^ groups wherein R^ and/or R^ 
a*re Q-t-fajej: trha-n- kydo^iieni ma^f also* be prepared b,y 
reduction of a corresponding amide, for example, AlkNR^" 
COR^ (where R^ is as previously defined) . 

The reduction may be effected by conventional 
methods, for example by catalytic hydr cqenat ion or 
using a reducing agent such as an alkali metal or 
alkaline earth metal borohydride or cyanoborohydr ide , 
or a metal hydride. The reduction may conveniently 
be effected in an organic reaction medium which may 
comprise one or more solvents. Suitable solvents 
include alcohols e.g. ethanol or propanol; cyclic 
ethers e.g. dioxan or te trahydrof uran ; acyclic ethers 
e.g.. diethylether ; amides e.g. dimethylf ormamide ; and 
esters e.g. ethyl acetate. 

It will be appreciated that the choice of reducing 
agent and reaction conditions will be dependent 
on the nature of the groups W and A, as well as other 
groups already present in the molecule. 

Suitable reducing agents which may be used in the 
above process for the reduction of compounds of formula 
(VI) wherein w represents, for example, the groups 
TN0 2 , AlkN 3 , (CIIR 7 ) x CJIRgCN, (CHR-) x CR g =N0H Or CH(01MniP p - 
NR 3 R 4 (whore T, R * , R ? and R„ and x are as previously 
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defined) include hydrogen in the presence of a metal 
catalyst, for example Raney Nickel "or a noble 
metal catalyst such as platinum, platinum oxide, 
palladium or rhodium, which may be supported, for 
example,' on charcoal, kieselguhr or alumina. In the 
case of Raney Nickel, hydrazine may also be used as 
the source of hydrogen. This process may conveniently 
be carried out in a solvent such as an alcohol 
e.g. ethanol; an ether, e.g. dioxan or tetrahydrof uran 
an amide, e.g. dimethylf ormamide ; or an ester e.g. 
ethyl acetate, and at a temperature of from -10 to 
+50°C, preferably -5 to +30°C. 

The reduction process may also be effected 
on compounds of -general formula (VI) wherein W represents, 
for example, the groups TN0 2 , CH (OH) CHRgNF^ or 
COCHRg (where T, Rg and 2 are as previously 
defined) , using an alkali metal or alkaline earth 
metal borohydride or cyanoborohydr ide e.g. sodium 
or calcium borohydride or cyanoborohydr ide which 
process may conveniently be carried out in an 
alcohol such as propanol or ethanol and at a 
temperature of from 10 to 100°C, preferably 50 to 
100°C. In some instances the reduction using a 
borohydride may be carried out in the presence of 
eobaltous chloride. 

Reduction of compounds of general formula (VI) 
wherein W represents, for example, the groups TN0 2 / 
AlkN 3 , AlkNR 3 C0R* , CHRgCOZ, (CHR ? ) X CR Q =N0H , CH(OH)CHRg- 
NR 3 R 4 , -COCONR 3 R 4 and COCHRsZ (wherein T, RJ , R ? and Rg, 
Z and x are ns previously" defined) may also be carried 
out using dibornnc or a metal hydride such as -lithium 
aluminium hydride. This process may be carried out in a 
solvent, for example, an ether such as tetrahydrof uran , 
and conveniently nt a temperature of from -10 to 
-»100°C, prrf>rably50 to 100°C. 
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A particular embodiment of general process (C) 
includes the reduction of a compound of general formula 
(VI) wherein W is the group CHR Q CN, for example, by 
catalytic reduction with hydrogen in the presence of a 
catalyst such as palladium on charcoal or rhodium on 
alumina, optionally in the presence of an amine HNR-^R^, 
or, to produce a compound wherein R^ and R^ are both 
hydrogen atoms, using lithium aluminium hydride in the 
absence of an amine. 

Suitable reducing agents which may' be used in the 
reduction of the group A include hydrogen in the presence 
of a metal catalyst. Appropriate metal catalysts and 
conditions for the process are as described for the 
reduction of the group W. 

The starting materials or intermediate compounds 
of general formula (VI) may be prepared by analogous 
methods to those described in U.K. Published Patent 
Application No. 2035310 and "A Chemistry of Heterocyclic 
Compounds - Indoles Part II" Chapter VI edited by 
W. J. Houlihan (1972) Wiley Interscience , New York. 

A compound of general formula (VI) wherein W is 
the gropu AlkNHCOR^ may be prepared by acylation of the 
corresponding unsubs t i tu ted amine using conventional 
techniques . 

The Fischer-indole cyclisation process may be 
employed to prepare a compound of general formula (VI) 
♦wherein W is the group (CHR ? ) x CHRgCN or CHR 7 CHRgN0 2 in 
conventional manner. ~" 

A compound of formula (VI) wherein A is an alkenyl 
group containing 2 to 5 carbon atoms may be prepared by 
reacting a corresponding 5-halo indole of general formula (VI I ; 



Hal 




(VII) 



(wherein W is as defined for general formula (VI) 
and Hal is a halogen atom eg bromine or iodine) 
with an appropriate alkene of formula 

Rl ?2 
2 13 3 X2)~ (CH 2 ) n^ S0 2 (CiI 2 ' p C11=iCH 2 
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(wherein p represents zero or 1 to 3 ) in the presence of 
a catalyst such as- a palladium (II) salt, for example the 
acetate and a phosphine e.g. triphenylphosphine or tri-o- 
tolylphosphine, together with a tertiary nitrogen base 
such as triethyiamine or tri-n- butyl amine. The reaction ip.iv 
conveniently be effected in a solvent, eg acetonitr ile , 
methanol or dimethylf ormamide , and at a temperature of from 
75 to 160°C. Alternatively, compounds of formula (VI) 
may be prepared by reaction of an appropriate indole-5- 
carboxaldehyde of general formula (VIII) : 



0HC(CH 2 ) 



(VIII) 



(VI) 



(wherein W is defined as for general formula 

and q is an integer from -1 to 4 ) 
with, for example, a suitable dialkylphosponate , using 
standard conditions. 

Compounds of general formula (I) may be prepared 
by another general process (D) which comprises reacting an 
indole of general formula (IX) 



XS0 2 (CH 2 ) m 




AlkNR-, R 



3 "4 



(IX) 



wherein X represents a leaving group 
with an amine of general formula (>i) : 

X < c *2>n NH ; 




(X) 



Examples of suitable leaving groups X in the 
compound of general formula (IX) include a halogen atom 
(eg a fluorine, chlorine or bromine atom) or a group 
OR g , wherein R g represents a hydrocarbyl group such as 
an aryl group, e.g. phenyl. The aryl groups may be 
unsubstituted or substituted by one or more substituents 
such as halogen atoms; or nitre; cyano; amino; alkyl eg 
methyl; alkoxy og mcthoxy; acyl , en acetyl and alkoxycarbony 1 
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eg ethoxycarbonyl aroups. The leaving group represented 
by X is preferably a phenoxy group. 

The reaction is conveniently carried out in the 
presence of a solvent and may be effected in an aqueous 

5 or non-aqueous reaction medium. 

The reaction iuediurn may thus comprise one or more 
organic solvents, such as ethers, e.g. dioxan or tetra- 
hydrofuran; amides e.g. N ,N-dimethylf ormamide or N-methyl- 
pyrrolidone; alcohols e.g. methanol or ethanol; esters 

10 e.g. ethyl acetate; nitriles e.g. acetonitr ile ; halogenated 
hydrocarbons e.g. dichloromethane ; and teruiary amines 
e.g. triethylamine or pyridine, optionally in the presence 
of water. In some cases the amine of formula (X) 
may itself serve as the solvent.* 

IS If desired the aminolysis may be effected in the 

presence of a base, such as a tertiary amine (e.g. 
triethylamine or pyridine); an alkoxide (e.g. sodium 
t-butoxide) or a hydride {e.g sodium hydride) . 

The reaction may conveniently be effected at a 

20 temperature of from -20°C to +150°C. 

The starting materials of general formula (IX) 
wherein X represents a group ORg may be prepared, for 
example by reduction of a compound of general formula 
(XI) : 

xso 2 (cn 2 ) m w 




(XI) 



(wherein w is as defined for general formula (VI)) 
or a salt or protected derivative thereof. 

The reduction may be carried out in analogous 
manner to the general process <C) and examples of 
35 suitable groups W and details of reaction conditions are 
given in connection with the general process (C) . 
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A compound of formula (IX) vherein X represents 
a halogen atom may be prepared, for example by reacting 
the corresponding sulphonic acid derivative or a salt 
thereof with a ha? ogenating agent such as a phosphorus 
5 halide or oxyhalide in an inert organic solvent e.g. 

phosphorus pentachloride in dichloromethane. A sulphonic 
acid of formula (IX) where X is OH, may be prepared for 
example by acid or base catalysed hydrolysis of an 
ester of formula (IX) (i.e. a compound wherein 
10 x represents the group OR g ) . 

Compounds of general formula (XI) may be prepared 
by analogous methods to those described in U.K. 
Published Patent Application No. 2035310 and "A 
Chemistry of Heterocyclic Compounds - Indoles Part Il- 
ls chapter VI edited by W.J. Hamilton (1972) Wiley - 
Interscience, New York, as well as U.K. Published 
Patent Application No. 2124210A. 

According to a further general process (F) 
a compound of formula (I) according the invention 
20 or a salt or protected derivative thereof may be 

converted into another compound of the invention using 
conventional procedures. 

For example, a compound of general formula (I) 
wherein one or both of R3 and R 4 are alkyl or propenyl 
25 . groups may be prepared from the corresponding compounds 

of formula (I) wherein one or both of R3 and R 4 represent 
hydrogen atoms, by reaction with a suitable alkylating 
agent such as a compound of formula R^L where 
r x represents the desired R3 or R 4 group and L represents 
a'leaving group such as a halogen atom or a tosylate 
group, or a sulphate (iy 2 S V ThuS ' the alk y lating agent 
may be for example an alkyl halide (e.g. methyl or 
ethyl iodide) , alkyl tosylate (e.g. methyl tosylate) or 
dialkylsulphnte (e.g. dimethylsu lphate) . The alkylation 
35 reaction is conveniently carried out in an inert organic 
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solvent such as an amide (e.g. dimethylf ormamide j , an ether 
(e.g. tetrahydrofuran) or an aromatic hydrocarbon* (e.g. 
toluene) preferably in the presence of a base. Suitable 
bases include, for example, alkali .metal hydrides, such 
as sodium or potassium hydride, alkali metal amides, such 
as sodium amide, alkali metal . carbonates , such as sodium 
carbonate and alkali metal alkoxides such as sodium or 
potassium methoxide, ethoxide or t-butoxide. Where 
an alkyl halide is employed as the alkylating agent the 
reaction may also be carried out in the presence of an 
acid scavenger such as propylene or ethylene oxide. 
A catalyst such as te trabutylammonium fluoride may also 
be employed. The reaction may conveniently be effected at 
a temperature of -20°C to -rlOO°C. 

According to another general process (F) , a 
compound of general formula (I) according to the 
invention, or a salt thereof may be prepared by 
subjecting a protected derivative of general formula (I) 
or a salt thereof to reaction to remove the protecting 
group or groups. 

Thus, at an earlier stage in the reaction sequence 
for the preparation of a compound of general formula (I) 
or a salt thereof it may have been necessary or desirable 
to protect one or more sensitive groups in the molecule 
to avoid undesirable side reactions. For example it 
may be necessary to protect the group NR^R^ , wherein 
• R 3 and/or R 4 represents hydrogen, by protonation or with 
■ a group easily removable at the end of the reaction 

sequence. Such groups may include, for example, aralkyl 
groups, such as benzyl, diphenylme thy 1 or tr ipheny lmethyl ; 
or acyl groups such as N-benzyloxycar bonyl or t-butoxy- 
carbonyl or phthaloyl. 

In some cases, it may also be desirable to 
protect the indole nitrogen with, for example, an aralkyl 
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group such as benzyl. 

Subsequent cleavage of the protecting group 
or groups may be achieved by conventional procedures. 
Thus an aralkyl group such as benzyl, may. be cleaved 
5 by hydrogenolysis in the presence of a catalyst (e.g. 
palladium on charcoal) or sodium and liquid ammonia; 
an acyl group such as N-benzyloxycarbonyi may be 
removed by hydrolysis with, for example, hydrogen 
bromide in acetic -acid or by reduction, for example 
10 by catalytic hydrogenation. The phthaloyl group may 
be removed by hydraz inolysis. (e.g. by treatment with 
hydrazine hydrate) or by treatment with a primary 
amine (e.g. methylamine) . 

As will be appreciated, izi some of the 
15 general processes (A) to (E) described previously it* 
may be necessary or desirable to protect any sensitive 
groups in the molecule as just described. Thus, a 
reaction step involving deprotection of a protected 
derivative of general formula (I) or a salt thereof 
20 may be carried out subsequent to any of the previously 
described processes (A) to (E) . 

Thus, according to a further aspect of the 
invention, the following reactions (G) in any 
appropriate sequence may if necessary and/or desired 
25 be carried out subsequent to any of the processes 
(A) to (E) : 

(i) removal of any protecting groups; and 

(ii) conversion of a compound of general formula (I) 
or a salt thereof into a physiologically 
acceptable salt or solvate (e.g. hydrate) 
thereof . 

Where it is desired to isolate a compound of the 
invention as a physiologically acceptable salt, for 
example as an acid addition salt, this may be achieved 
35 by treating the free base of general formula (I), with 
an appropriate acid leg. succinic or hydrochloric acid) 
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preferably with an equivalent amount in a suitable solvent 
(e.g. aqueous e-thanol) . 

The starting materials or intermediate compounds 
for the preparation of the compound* according to 

5 this invention may be prepared by conventional methods 

analogous to those described in U.K. Published Patent 
Application No. 2035310. 

As well as being employed as the last main step 
in the preparative sequence, the general methods 

10 indicated above for the preparation of the compounds 

of the invention may also be used for the introduction 
of the desired groups at an intermediate stage in 
the preparation of the required compound. Thus , for 
example, the required group at the 5-position may 

15 be introduced either before or after cyclisation to 
form the indole nucleus. It should therefore be 
appreciated that in such multi-stage processes, 
the sequence of reactions should be chosen in order 
that the reaction conditions do- not affect groups 

20 present in the molecule which are desired in the final 
product . 
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The invention is further illustrated hy thr following examples. Ali 
temperatures ore in °C. 'Hyflo' is a filtration aid. Chromatography 
was carried out either in the conventional manner using silica gel 
(Merck, Kieselgel 60, Art. 77JA) or by 'flash 1 chromatography (H. C. * 
5 Still and A. Mitra, J. Org. Chem. 2923, A3, 1978) on silica (Merck 

9385) and thin layer chromatography (t.l-c), on silica 
(Macherly-Nagel , Polygram) except where otherwise stated. The 
following abbreviations define the eluent used for chromatography and 
t. 1 .c. 

10 (A) Methylene chloride-ethenol-O. &S ammonia 100:8:1 

(B) Methylene chloride-ethanol-0.88 ammonia 20:8:1 

(C) Methylene chloride-ethenol-0 .88 ammonia 60:8:1 

(D) Methylene chloride-ethanol-0.88 ammonia 50:8:1 

(E) Ether 

15 (F) Methylene chlorioe-ethanol-Q. 88 ammonia 25:8:1 

(G) Ether-cyclohexane 1:1 
Intermediates were routinely checked for purity by t.l.c. employing 
u.v. light for detection and spray reagents such as potassium 
permanganate (KMnOi,). In addition indolic intermediates were detected 

20 by spraying with aqueous eerie sulphate (Ce* V ) and tryptamines by 

spraying with a solution of iodoplatinic acid (IPA) or eerie 
sulphate - 
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Proton (*H) nuclear magnetic resonance (n.m.r.) spectra were obtained 
either at 90MI1z using a Vsrian EM 390 instrument or at 250MHz using a 
Bruker AM or V/M 250 instrument, s = singlet, d = doublet, t = triplet 
end m = mul t ip let . 
♦ Preparation 1 
Phenyl 4-aminobenzencne t hanesulphonate hydrochloride 
A solution of phenyl A-ni t robenzenemethanesulphonnte (1.6g) in 
ethyl acetate (200ml) and concentrated hydrochloric acid (1ml) was 
hydrogenated over prereduced 5* palladium oxide on charcoal (50t5 
aqueous paste 0.4g) in ethanol (10ml) at atmospheric pressure and 
temperature. 7ho cntnlyst was filtered off and the filtrate 
concentrated to give the title compound as solid (1.55g). A 
small sample (0.2g) was crystallised from isopropyl acetate (10ml) 
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m.p. 147-148°. 
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rthanol to give analytically pure raterial (70iag) 



Preparation 2 

5 Phenyl 4-hydrflzlnoben2ef»£Tnethanesulphona te hydrochloride 

To a thick suspension of the product of Preparation 1 (1.5g) in water 
(10ml) and cone, hydrochloric acid (10ml) was added a solution of 
sodium nitrite (0.35g) in water (2ml) keeping the temperature below 
-2°. Hore water (5ml) was added to the resulting Suspension end. the 

10 cloudy solution added to a solution of tin (II) chloride dihydrate 

(5.6g) in cone, hydrochloric acid (10ml) keeping the temperature below 
-2°. The resulting suspension was stirred at room temp, for lh f then 
the precipitate was filtered off, washed with ether (200ml) and dried 
in vacuo (45°; 24h) to give a solid (lg). 

15 A sample (O.lg) was crystallised from isopropanol (10ml )/methenol 

(2ml) to give the title compound as a powder (30mg) m.p. 148-149°. 



Preparation 3 

Phenyl 4- [2- (3-cyano- 1-propy 1 idene)hydra7ino]benzenemethane- 

20 sulphonate , . compound with water (4*0;!) 

A solution of the product of Preparation 2 (lg) and 3-cyanopropanal 
dimethylacetol (0.5g) in water (20ml) was treated with dilute 
hydrochloric acid (2N; 5 drops) and stirred for 16h at room temp. The 
resulting solid was filtered off, washed with water (20ml), ether 

25 (20ml) and dried in vacuo at 20° for 2h to give the title compound 

(0.9g) m.p. 95-96°. 

Analysis round: (?,5R.9; H f 4.9; N,11.8. 

* C 17 H 1 / N 3 0 3 5 -°' 02M 2 0 requires C,59.3; H,5.0; N,12.2%. 
Preparation 4 

30 Phenyl 3- (cyanomethyl )-lH- i ndol e-5-met hone sul phono t e 

A suspension of the product of Preparation 3 (O.Og) in polyphosphate 
ester (PPE) (8g) ond chloroform (16ml) was heated et reflux for 5 
rnin., and then poured onto ice (50g). The resulting suspension was 
stirred with ice for 20 min. f then extracted with chloroform (3x20ml). 

35 The orgonic extracto were washed with sodium bicarbonote (B%\ 2x20ml), 

water (20ml) and dried (MgSQ,,). The product wua purified by flash 
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chromatography (3cm; dia) clutinq with ether, and the nitrile 
obtained as a solid which was triturated with ether (1ml) end dried in 
vacuo at 20° to give the title compound (CK27g) m.p. 134-135°. 

Example 1 

3- (2-Aminoethyl )-N-[ (4-methoxyphenyl )methyl]-lH-indole-5-methane- 
sulphonamlde hemisuccine te 

(i) 3- (Cyanomethyl )-N- [ (A- methoxypheny 1 )methyl]-lH- indole- 5- 
methanesulphonamide 

A solution of the product of Preparation A (0.38g) in 

p-me thoxybenzy lamine (1.5ml) and pyridine (2ml) was heated on a steam 
bath in a closed container for 5h. The resulting solution was poured 
onto ice (20g) end concentrated hydrochloric acid (5ml) and extracted 
with ethyl acetate (4xI5ml). The combined extracts were washed with 
dilute sodium hydroxide (5N; 2x20ml), dried (MgSC^) and the solvent 
evaporated in vacuo . The resulting foam (0.3g) was crystallised from 
hot isopropyl acetate (10ml) to give the title compound (0.19g) m.p. 
144-145°. 

(ii) 3-(2-Aminoethyl )-N-f (4-methoxypheny 1 )methyl ]-l>i- indol e-5- 
me thane sulphonamlde hemlsoccina te 

A suspension of the product of Stogo (i) (0.2g) and rhodium on alumina 
(5*5 0.25g) in methonolic ommonia (15ml) wos hydrogenated at 
atmospheric pressure and room temperature for 5h. The catalyst was 
filtered off (Hyflo), washed with ethonol (20ml) f the solvent 
cvoporated and the rcoidux) purified by column chromatography 
(A) then (n) to give thfl tryptomino oo on oil (0.19g). A hot eolution 
of auccinic acid (35mg) in methanol (2ml) wno oddod to a hot solution 
4 of the tryptomino (0.19g) in ioopropanol (10ml) ond on cooling, tho 
tliic compound prccipl tntod an A solid (0.15g) m.p. 186-108°. 
Annlyaio found: C , 5B.0 |H ( 5.9|N,9 .1 

C l9 H ? ,N ,0 ,5.0.5C l| M 6 0 H . 0.0411/) required C , 50 .2 jH , 6 . 1 | N , 9 .7* 
N.m.r. ft{n»,S0n>,)2.B.3.0(4ll l m l r.H 2 ai 2 Nll a ), 3.75(3ll |B( OCM 1 ) ( 
4 .02(211,0, ClkNII50 3 ) t A. ^(211, 5, NlisoTcH •) f 6.8-7.6(011 # m, a romatic) 
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Example 2 - 

N-[ (4~Hethoxyphenyl)methyl]-3-f2- (methyl en ino) ethyl ]-lH- indole- 5- 
methanesulphonamlde hetnisuccinate 

To prereduced 1055 palladium oxide on charcoal (50S paste with water; - 
lg) in ethanol (10ml) was added a solution of the product of Exaortple 1 
Stage (i) (0.5g) in ethanolic methylemine (25ml; 305 w/w) end the 
resulting suspension wa? hydrogenated at atmospheric pressure and room 
temperature for 5h. The catalyst was filtered off (Hyflo), washed 
with ethanol (100ml), the solvent evaporated end the tryptemine 
purified by column chromatography (C). The tryptemine (0.35g) was 
dissolved in hot isopropanol (10ml) then treated with succinic acid 
(50mg) and on cooling the title compound crystallised as a solid 
(0.24g) m.p. 120-121°. 

Analysis found: C, 57.7;H f 6.1;N f 8.7. 

C 20 H 25 N 3 0 3 S.0.5C l# H 6 0 lt .0.5H 2 0.0.15C 3 H 8 0 requires: C , 58.0 ; H, 6.55 ;N,9.05S 
N.ra.r. 6(CD 3 S0CD 3 )2.40(3H f s,NHCH 3 ) f 2 . 89 (AH ,brm , CH 2 CH y iH ), 3 .67 
(3H,s,0CH 3 ),3.91 (2H l s f CH 2 NHSQ 2 ) f 4.24(2H,s,NHSn 2 CH 2 ),6.75-7.5(8H f m f 
aromat ic) . 
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Example 3 

3. [2- (Dime thy lam ino) ethyl ]-N-f (4-methox'ypheny 1 )me thy 1 ]-lH- indole- 5- 
methanesulphonomlde , hemisuccina te 

A solution of the product of Example 1 Stage (i) (0.35g) in ethanolic 
dimethy lamine (20ml; 33£ w/w) was hydrogenated over prereduced 10% 
palladium oxide on charcoal (0.6g; 505 paste with water) in ethanol 
(5ml) for 3h. The catalyst was removed by filtration, the filtrate 
concentrated and the residue chroma tographed (D) lo give the 
4 tryptemine as a f 00m (0.25g). A hot solution of the tryptemine 
(0.25g) in absolute ethonol (5ml) was treated with succinic acid 
(AOmg). The resulting precipitate dissolved on adding methanol (2ml) 
and the solution wnn cooled. The title compound crystallised as a 
solid (0.15g), m.p. 200-201°. 

Analysis round: C t 60. 2 ; H , 6 . 6 ; N f 9 . 1 . 

C 21 H 27 N 3 0 3 5.0.5C l< H 6 O l( Requires! C , 60 .0 ; H , 6 .6 ; N , 9 . 1% . 
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N • fn . r • 

6(CD 3 50CD 3 )2.39(6H,s f M1e 2 ) f 2. 65-3.0 (4H,m,CH 2 CH 2 NMe 2 ), 3.75 (3H,s, OMe), 
4.03(2H,d,CH 2 NHS0 2 ), 4 . 33 (2H , s ,NHS0 2 CH 2 )6 . 95-7 .6 (1 1H, m, aroma tic +~NH). 
Example A 

( i ) 3- (Cyanomethy 1 )-N- [2- (4-methoxyphenyl )ethyl ]-lH- lndole-5-methene- 
s ulphonamide 

A solution of the product of Preparation 4 (0.6g) end 
2-(4-methoxyphenyl )-ethylamine (3ml) in pyridine (5ml) was heated at 
100-11Q 6 under nitrogen for "6h. Ihe resulting solution was poured 
onto ice (50g) and concentrated hydrochloric acid (5ml) and extracted 
with ethyl acetate (4x25ml). The organic extracts were dried (MgSG\) 
the solvent evaporated and the residue purified by chromatography (E). 
The nitrile (0.6g) was crystallised from hot ethyl acetate (10ml) and 
ether (10ml) to give the title compound as a solid (0.23g) m.p. 
134-135°. 

(ii) 3- (2-Aminoethyl )-N-[ (4-methoxypheny 1 )ethy 1 ]-lB- indole-5- 
methBnesulphonamide henisuccina te 

A solution of the product of Stage (i) (0.35g) in methanolic ammonia 
(20ml) was hydrogenated over b% rhodium on alumina (0.4g) for 3h. The 
catalyst was filtered off (Hyflo), washed with ethsnol (50ml), and the 
solvent evaporated. The residue was chromatographed (0) to give the 
tryptemine as a foam (0.35g). To a hot solution of the tryptamine 
(0.35g) in absolute ethanol (5ml) was added succinic acid (60mg) in 
methanol (1ml) end on cooling the title compound crystallised as a 
solid (0.26g), m.p. 128-129°. 

Analysis Found; C, 59.1 ;H,6. 5;N f 9.3. 

C 20 H 25 N 3 O 3 S-0.5r i| H 6 O j4 requires C, 59.2;H, 6.3 ;N,9.4£. 

N.m.r 6(CD 3 50CD 3 )2.4-3.2(aH,m,CH 2 CII 2 NH 2 and CH 2 CH 2 NHS0 2 ) , 3 . 67 (3H , s , 
0Me) f 4.25(2H,s ) NM50 2 CII 2 ),6.6-7.6(m J aromatic). 



Lxample 5 

3- (2-Aminoethyl )-N- [ (4- chl orophenyl )methyl ]- 1 H- indol e~5- 
methnncsulphonomide , compound with creatinine, sulphuric acid, and 
water (1:1:1:1) 

( i ) 3- (Cy anomcthyl [ (4-chlorophcnyl )mcthy] ]-lM- i ndol e-5- 
me thane sul phonami de 
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A solution of the product of Preparation A (0.6Ag) and 
p-chlorobenzy lamine (5«1) in pyridine (10ml) was heated on a steam 
bath for 3h. The resulting solution was poured onto ice (20g) and 
concentrated hydrochloric acid (5ml) and extracted with ethyl acetate 
(Ax20ml). The organic layer was washed with sodium hydroxide (5N; 
3x20ml) and dri^d (MgSO^). Solvent was evaporated and the -nitrile 
purified by column chromatography (E) to give the title compound as a 
foam 0.5g. 
T.l.c. (A) Rf 0.6. 

Analysis Found: C, 57 . 95 ;H , A . A ;N , 11 .0 . 

C 18 H 16 C1N 3 0 2 S requires C , 57 .8 ; H , A .3 ;N , 11 .2% . 

(ii) 3- (2-Aminoethyl )-H- [ (A-chlorophenyl )methy 1 ]- 1H- indole-5- 
methenesul phonamjde 

To a solution of the product of Stage (i) (O.Aq) in ethanol (20ml) end 
hydrazine hydrote (Ami) was added Raney Nickel as a slurry in water (1 
spetule-f ul 1 , epprox. 15Qmg) and the resulting suspension heated at 
reflux for 3h. The catalyst was filtered off, the solvent evaporated 
to dryness and the residue purified by column chromatography (F). To 
a hot solution of the product (0.17g) in ethanol (13ml) and water 
(1.6ml) was added a solution of creatinine and sulphuric acid (1:1, 
2fi, 0. 22.nl) and on cooling the title compound crystallised as a solid 
(0.2g), m.p. 23A-235 0 (Decomp.) 

Analysis Found: C,A3.A;H, 5.1;N ,13.75. 

C 16 H 20 N 3 C10 2 5 - C M H 7 N 3 OJi 2 5C V H 2 0 re ^ uirea C , A3. 5 ;H, 5. 1 5 ;N , 13 .8*. 
N. m. r . 

6(CD 3 S0CD 3 )2.9-3.2(AH f m,CH 2 CH ? NM 2 )A . 09 (2H , d , CH 2 NHS0 2 ) , A . AO (2H , s , 

NIIS0 2 CI 1 2 ), 7. 1-7. 7(m, aromatic) . 
♦ Example 6 

f 3- (2-Hethylamjno)ethyl]-N-[ (A-me thy] phenyl )methyl 3- 1 h - . -.dole-5- 
me thanesul phonamj de , compound with creatinine, sulphuric ocid and 
water ( 1:1:1:1) 

( i ) 3- (Cyanomethyl )-N- [ (A-me thy 1 pheny 1 )methyl ]-ltt- indol e-5- 
me thonesul phdnami de 

A solution of thn product of Preparation A (0.57g) and . 

A-me thy lbcnzylnmine (5ml). jn pyridine (5ml) was heated at 100° under 

nitrogen for 16h. The resulting solution wns poured onto cone. 

85160781 

14 5. 



-29- 



0147107 



hydrochloric acid (15ml) and ice (25g). The solid that precipitated 
was filtered off, washed with water (200ml) and recrystal 1 ised from 
hot isopropyl acetate (20ml) and then fxom isopropanol (5ml) to give 
the product (0.2g) a sample of which (O.ig) was purified by flash 
chromatography (E) to give the t itle compound (0.05g) m.p. 175-176°. 
(ii) [3-(2-Methylsmino)ethy] ]-N-[ (4-methylphenyl )methy 1 ]-lH-indole- 
5-methanesulphonantide, compound with creatinine, sulphuric acid and 
water (1:1:1:1) 

A solution of the product of Stage (i) (0.32g) in ethanolic 
methylamine (20ml; 33£ w/w) was hydrogenated over pre-reduced 10% 
pc).ledium oxide on charcoal (Ig; 50^ paste with water) at atmospheric 
pressure and room temperature f or 2 days. The catalyst was filtered 
off (Hyflo), woshed with ethanol (100ml), and the solvent evaporated. 
The residue was purified by column chromatography (A) then (D). A hot 
solution of the product (0.125q) in ethanol (10ml) end water (1.2ml) 
was treated with a solution of creatinine end sulphuric acid (1:1, 2M, 
0.17ml) and on cooling the title compound crystallised as a solid 
(0.16g), m.p. 235-236°. 

Analysis round: C ,48 . 2 ; II , 5 . 8 ;N , 13 . 9. 

C^H^^OjS.C^^O.I^SO^I^O requires C ,48.0 ;H,6.0 ;N,14 .0*. 
N.m.r. 6(0.inDCl/D 2 n)2.2B(3H,s,ArMe) , 2 .65 (311 , s, NHCM 3 ) f 3 .05-3 . 3 (4H , m , 
CH 2 CH 2 NM) f 4.07(2H,s,NHS0 2 CH 2 ) l 4.40(2H,s,CH 2 NH5n 2 ),7.05-7.55(8H ) m, 

aromatic). 
Example 7 

3- [ 2- (E thy 1 amino ) ethyl ]-N-[2-(4-methoxyphenyl ) e thy 1 ]-lH- indole- 5- 
methanesulphonQmidc hemisuccino t e hemihydrate 

A solution of the product of Example 4 Stage (i) (0.35g) in ethanolic 
% ethylamine (20ml;3nro w/w) wos hydrogenated over pre-reduced 10% 
palladium oxide on charcoal (50r. pastt with water, 0.6g) in ethanol 
(5ml) for 3h. The suspension was filtered through hyflo end the 
filtrate was evaporated to give an oil (0.29g). Column chromatography 
(A) gave the tryptamine ns a foam (0.15g). A hot solution of the 
tryptanino (0.15g) in ahsolute ethanol was heated with succinic acid 
(21mg). On cooling the title compound crystallised as a solid (O.lg) 
m.p. 90-93°. 
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Analysis found C,V? .7;H f 6. A;N,8.6. 

C 22 H 29 N 3 0 3 5.0.5C l4 H 6 0 H .0^l 2 0 requires C , 59.6 ;H ( 6-7 ; N,8.73;. 
N.m.r- 6(CD 3 50CD 3 )l>Q(3H > t > MiCH 2 CH 3 ) , 2 . 3-3 .1 ( 10H , m , CH 2 CH ^HSQ 2 and 
CH 2 CH 2 NHCH 2 CH 3 ), 3.60(3H,s,0Me) > a720(2H,s i NHS0 2 CH 2 ) , 6.6-7.5(m, 
5 aromatic). 
Example 8 

!M2-Aminoethvl)-N-r 3- (4-methoxyphenyl )propyl]-lH- indole- 5 -methane- 
sulphonamide hemisuccina te 

(i) 3-(CyBnofnethyl)*^[3-(A-methoxyphenyl)propyl3-lH- lndole-5- 

10 methenesulphonamide 

A solution of the product of Preparation A (0.6g) f 

4-methoxybenzenepropenamine (3ml) and pyridine (5ml) was heated at 
100-110° for 6h under nitrogen. The mixture was poured into 
concentrated hydrochloric acid (7,5ml) end ice (20g) end extracted 
15 with ethyl acetate (3x50ml). The ethyl acetate extracts were 

combined, dried (MgSOj, filtered and evaporated to give an oil . 
(0.7g) which wos washed with diethyl ether (3x50ml). Column 
chromatography (C) gov* the title compound (0.4g) m.p. 131-133° 

(ii) 3-(2-Aminoethyl)-N-[3-(4-methoxyphenyl)propyl]-lH-indole 

20 -5-methenesul phonamide hemisucc ina te 

A solution of the product of Stage (i) (0.35g) in methanolic ammonia 
(20ml) was hydrogenated over 5S rhodium on alumina (0.35g) for 2h. 
The atmosphere of hydrogen was replaced and the mixture hydrogenated 
for a further IQh. The suspension was filtered through hyflo and the 

25 filtrate concentrated in vacuo to give a foam (0.35g) which was 

triturated with dichioromcthane (5ml). The resulting crystals were 
filtered end 'washed with ethyl acetate (5ml) tn give the free base 
. (0.24g) as crystals m.p. 110°. The base (0.24g) was dissoived in 
absolute ethanol (2ml) and treated with succinic acid (35mg) in 

30 methanol (0.5ml). On cooling the title compound formed bs crystals 
(0.20g) m.p. 109-190°. 

Analysin round: C , 59 . 0 ; H , 6 . 6 ; N , 9 . 0 . 

C 21 H 27 N 3 0 3 S.0.5C U H 6 0 4 requires C , 60 .0 ; H , 6 . 6 ; N , 9 . 1 . 

N. m. r.6(Cn 3 -,0Cn 3 )]. 6-1. 8(211 ( m) ,2.52 (211, I , CMjCI I 2 CM 2 NH50 2 ) , 2 . 8- 3 . 05 ( 6H , 
35 m f CH 2 MII50 2 ond CI I 2 CI I 2 NI I- ) , 3 . 7 A ( 3H , s , OHc ) ,4 . 36 ( 2H , a , NMS0 fUj) , 6 . 8-7 . 6 
( 811 f m, nromat ic) . 
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Example 9 

N-[ (3-MethoxYphc nyl)fnethyl]-3-[2-(methylemlno)ethyl]^JH-indole-3- 

methenesulphonamlde compound with succinic ecid (10:6 ) 

(*) 3-(Cyanomethyl)-N--[ (3-methoxyphenyl )methyl ]-lH- lndole-5- 

methenesulphonamlde 

A solution of the product of Preparation 4 (0.6g), 
3-methoxybenzeneethanomine (3ml) and pyridine (5ml) was heated at 
100-110° under nitrogen for 24h. The mixture was poured into cone, 
hydrochloric ecid (7ml) and ice (20g) end extracted with ethyl acetste 
(3x250ml). The ethyl acetate extract was dried (MgSOiJ, filtered end 
evaporated in vacuo to give an oil which was washed with ether 
(3x50ml). The residue was crystallised from ethyl acetate (10ml) to 
give the title compound (0.43g) m.p. 125-126°. 

N-[(3-Methoxyphenyi)methyl]-3-[2-(methylemino)ethyl]-lH-indole-5- 
methanesulphonamide compound with succinic acid (10:6) ~~ 
A solution of the product of Stage (i) (0.3g) in ethanolic methylamine 
(20ml, 30S w/w) was hydrogenated over pre-reduced 10% palladium oxide 
on charcoal (50S paste with water, 0.3g) in ethanol for 24h. The 
suspension was filtered through hyflo and the filtrate evaporated in 
vacuo to give a oil (0.3g) which was chromatogrephed (A) to give the 
tryptamihe as an oil (145mg). This oil was dissolved in absolute 
ethanol (2ml) and succinic acid (22mg) was added. The mixture was 
evaporated in vacuo , the residue triturated with diethyl ether (20ml) 
collected end dried (vacuum pistol, 18h, 50°) to give the title 
compound (115mg) m.p. 60° (foams). 
Analysis Found: C,58.3;H,6.4;N,9.0. 

C 20 H 25 N 3 0 3 S.0.6C l| !l 6 0 M requires C , 58.7 ;H , 6 .2 ;N , 9 .2$. 

*N.m.r.6(C0350C0 3)2.50(3ll,s,NH^3),2.9-3a(4H,m,CH 2 CH 2 NH 2 ) ( 3.76(3H ( s f 
n C^),4.08(2li,s,C^ 2 NHS0 



Example 10 

N- [ (4-Methuxyphenyl )methyl V N-me thy 1-3- \ 2- (methyl amino )e 



thyl]-lH- 



indole-5-mc thanesul phonomi de compound with succinic acid (3:1) 
< i) 3- (Cyanomrthyl )-N- f (4-me thoxyphenyl )me t hy 1 ]-N-methyl-lH- lndol e-5- 
me thanesul phonemi de 
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A solution of the product of Preparation 4 (0.6g), 
4-methoxy-^-methylbenzenemethan8mine (3ml)end pyridine (5ml) wes 
heated at 100-110° under nitrogen for 24h. The mixture waa poured 
into cone* hydrochloric acid (7ml) and ice (20g.) and extracted with 
5 ethyl acetate (3x250ml). The ethyl acetate extract was dried (MgSO,,) 

filtered and evaporated in vacuo to give en oil which was washed with 
diethyl ether (3x50ml) and purified by column chromatography (G) to 
give the title compound as a foam (0.48g) 
T.l.c. (A) Rf 0.8 minor impurity at 0.7« 

10 (ii) N-[ ( 4-Methoxyphenyl ) me thy l]-N-me thy 1-3- [2- (methyl amino )ethyl]- 

lH-indole-5-methanesulphonamide compound with succinic acid (3:1) 
A solution of the "product of Stage (i) (0.42g) in ethenolic 
methylamine (20ml , 30S w/w) waa hydrogenated over pre-reduced 10% 
palladium oxide on charcoal (50% paste with water 0.7g) in ethanol 

15 (5ml) for 18h. The suspension was filtered through hyflo and the 

filtrate was evaporated in vacuo to give an oil (0.4g). Column 
chromatography (A) gave the tryptamine (193mg) which was dissolved in 
absolute ethanol (2ml) and treated with a solution of succinic acid 
(0.28g) in ethanol (0.5ml). The solution was evaporated, the residue 

20 triturated with diethyl ether, filtered off and dried (vacuum pistol, 

18h, 50°) to give the title compound (120mg) as a solid m.p. 65° 
(foams). 

Analysis round: C,60.7;H f 6.7;N f 9.5. 

C 21 H 27 N 3 0 3 S.0.33C M M 6 0 M requires C ,60. 95 ;H , 6 . 6 ; N , 9. 55*. 
25 6(CD 3 S0CD3)2.42(3M f 8 l NHC^) f 2.56(3M t 8 f S0 2 NCHj),2.91 (4H , brs , CH^CH^NH ) , 

3.72(3H f s f 0CH 3 ) f 4.08(2H f s,a* 2 NHS0 2 ) f 4.54(2H f s.NHSO p^) ,6.9-1.6 (8H,m, 
aromat ic ) - 
Example 11 

N-t (2-Methoxyphenyl )me thy 1 ]-3- [2- (methyl amino )ethyl 3-1 H- indo 1 e-5- 
30 methanesulphonamide compound with creatinine, sulphuric ocid and water 

(10:11:11;11) 

(i) 3-(Cyanomethyl )-N-[ (3-me thoxypheny 1 )methyl ]-!H- indol e-5-me thane- 
sul phonamide 

A solution of the product of Preparation 4 (Q.6g), o-methoxybenzene- 
:tS ethanamine (3ml) ond pyridine (3ml) was heated at 100-110° under 

nitrogen for 24h. The mixture was poured into cone, hydrochloric acid 
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(7ml) and ice (20g) ond extracted with ethyl acetate (3x250ml). The 
ethyl acetate extract wos dried (Mg50 l| ) f filtered and evaporated in 
vacuo to give en oil (0.9g). The oil wa-s washed with diethyl ether 
(3x50ml) and chromotogrephed (G) to give the title compound (0.43g) 
m-p. 106-108°. 

(ii) N- [ (2-Hethoxyphenyl )methyl ]-3-[2- (methyl areino)e thy 1 ]-lB-indole- 
5-mefchanesulphonBmide compound with creatinine f sulphuric ecid and 
water 10:11:11:11 



25 



A solution of the product of Stage (i) (0.3g) in ethanolic methy lamine 
(20ml, 305 w/w) was hydrogenated over prereduced 10% palladium oxide 
on charcoal {b0% paste with water, 0.3g) in ethanol (5ml) for 18h. 
further portions of catalyst (0.3g and 0.5g) were added after 18 end 
36h. The mixture was filtered through hyflo end evaporated in vacuo 
to give an oil (0.18g) which w.es purified by column chromatography (A) 
The resulting oil (0.017g) was dissolved in ethanol (1.6ml) and 
filtered through hyflo- The filtrate was treated with water (0.12ml), 
warmed and a solution of creatinine ond sulphuric ecid (2M,l:l t 
0.022mmol) was added. The resulting mixture was cooled and the solid 
filtered off end dried at 60° for 18h in vacuo to give the ti tl e_ 
qompound (17mg) m.p. 218-220°. 

Analysis round: C,46.0;H,5.8;N,13.6. 
C 20 M 25 N 3 0 3 S.1-1 C M H 7 N 3 0.1.1H 2 50 l4 . 1.1H 2 0 C ,4 5.8 ;H, 5.8 ;N f 13. 8*. 
N.m.r. 6(CD 3 S0CD 3 )2.63(3H f s,-HNCH 3 ), 3.03(2H , t t CH 2 a^NHCH 3 ) f 3.21 (2H, t, 
CH 2 CH 2 MHCH 3 3.B2(3H,s ) OCH 3 ) , 4 . 12 ( 2H , d , CH 2 HHSQ 2 j~* . 37 (2H, s , NHS0 2 CH 2 ) , 
6 . 9-7 .6(8H,m, aromatic) 



30 



Example 12 

» 3- [2- (Dimethyl ami no )e thy 1 [2- (4 -me thoxyphenyl ) ethyl ]-l H- indol e-5- 
me thanesulphonomi de hemi succinate hydrate 

A solution of Example 4 Stage (i) (0.3g) in ethanolic dimethy lamine 
(20ml 30 w/w) was hydrogenated over pre-reduced 10% palladium oxide on 
charcoal (0.6g, 502 paste with water) in ethanol (5ml) for 48h. The 
suspension wos filtered through hyflo and the filtrate evaporeted in 
vacuo to give nn oil (0.27g). Column chromatography (A) gave the 
tryptemine nsan oil (176mg). The oil (128mg was dissolved in ethanol 
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(10ml) end treated with succinic acid (18mg) A solid was collected 
by filtration to give the title compound (35mg) as a powder in.p. 



C 22 H 29 N 3 O 3 S.O.5C l4 H 6 0 l4 ,H 2 O C,58.5 ;H,6.9;N, 8.5ti. 

N.ra.r. 6(CO3S0C03)2.38(8 f NHe 2 ), 2,6-3. 15(8H f m f CH 2 CH 2 NMe 2 and 

CH 2 CH 2 NHS0 2 ) f 3.75(3H,8 f 0HeM.36(2H,s f NHS0 2 CH 2 ),6.8-7.6(9H,m f aromatic 

+ NH50 2 ) ~~ 
• — 

Example 13 

A-[[[[[3-[-2-(nimethylamino)ethyl]-lH-indol-5-yl]methyl] 
sulphonyl ]emlno]methyl ] henzamide oxalate 

( i ) A- ( Aminomethyl )benz amide 

A suspension of 6-cyanobonzamide (8.80g) in methanolic ammonia (250ml) 
was hydrogenated at room temperature arid pressure over rhodium on 
alumina (5.0g) for I8h. The suspension was filtered through hyflo end 
the filtrate evaporated to dryness and the residue recrys tal 1 ised 
twice from ethyl acetate to give the title compound (3.5gKm.p. 
1A1-1A5°C. 

(ii) A-[[[[ [3- (Cvanomethyl )-lH- indol-5-yl ]me thy 1 ] sulphonyl ]amino 
methyl ]benz amide 

A mixture of A- (aminoe thy 1 )benzamide (3.0g) end the product of 
Preparation A (1.2g) in pyridine (10ml) was heated at 110° for A8h. 
The reaction mixture was poured into conc-HCl (25ml) end ice (50g) . 
The mixture -was extracted with ethyl acetate (3x100ml). The organic 
extracts were combined, dried (MgSO^ and evaporated to give en oil 
which was triturated with" ether (3xl00rr.l) to give the title compound 
(0.6g) m.p. 202-206°. 

(iii) A-[[ [ [ [ 3- [ 2- (Dime thy 1 amino )e thy I 1-iH- indol-5- yl Jmethyl ] 
sulphonyl ]amino]mcthyl]benzomide oxalate 

A suspension of the product of stage (ii) (0.3g) in methanol (30ml) 
was treated with dimethy lomine in ethonol 33£ w/w, 20ml) and then 
hydrogenated over prereduced pal Indium oxid* on charcoal (10S f 0.6g) 
at room temperature end pressure for 1 flh . The catalyst was filtered 



67-70°. 



Analysis 



Found: 



C,58.3;I1,6.6;N,8.3. 
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off (hyflo) and the reaction mixture concentrated in vacuo to give a 
foam (0.15g) which was purified by flash chromatography (D). The 
product (0.09g) in hot absolute ethanol (10ml) was treated with oxalic 
acid (G\019g) in absolute ethanol (1ml). Cooling deposited the title 
compound (0 f Q4>g) ro.p. 115-120 0 , 

Analysis €^3.2; H,5.5; *,i0.8. 

C 21 H 26 N l4 0S-C 2 H 2 0 u .0.67H 2 0 C,53.5; H,5.7; N,10-83 
N.m.r. 6(CD 3 SOCD 3 )2. 74 (6H, a f NHe 2 )3 -0-3.2 (4H,m ,CH 2 CH 2 NMe 2 ) , 
A.18(2H,d,CH 2 NS0 2 )A.22(2H,s,Cl7JS0 2 NH) ,7.0-8.1 (llH,m, aromatic + SO^H 
+C0NH 2 )11.0T(lH,br s,indole-NH) 
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The following examples illustrate pharmaceutical formulations 
according to the invention, containing 3-[2-(dimethylamino)ethyl ]-N 
[2-(4-methoxyphenyl)ethyl]-lH^indole-5-methanesulphonamide 
hemisuccinate hydrate as the active ingredient. Other compounds of 
the invention may be formulated in a very similar manner. 

TABLETS FOR ORAL ADMINISTRATION 
DIRECT COMPRESSION 

mq/teblet 

Active ingredient 
Calcium hydrogen phosphate 
B.P.* 

Croscarmel lose sodium USP 
Magnesium stearate, B.P. 
Compression weight 
* of a grade suitable for direct 

The active ingredient is sieved before use. The calcium hydrogen 
♦ phosphate, crosca rme 1 lose sodium and active ingredient ere weighed 
into a clean polythene bag. The powders are mixed by vigorous shekin 
then the magnesium stearate is weighed and added to the mix which is 
blended further. The mix is then compressed using a Manesty F3 table 
machine fitted with 5.5mm flat bevelled edge punches, into tablets 
with target fill weight of lOOmg. 



2.38 
95.12 

2.00 
0.50 
lOOmg 

compression 
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Tablets may also be prepared by other conventional methods such as wet 
granulation* 

Tehlets of other strengths may be prepared by altering the ratio of 
active ingredient to lactose or the compression weight and using 
punches to suit* 

The tablets may be Tilm coated with suitable film forming materials, 
such es hydroxypropy 1 methylce 1 lulose , using standard techniques. 
Alternatively the tablets may be sugar coated. 



CAPSULES 



mq/ capsule 



Active ingredient 29.50 
♦Starch 1500 169,50 
Magnesium Stearate DP 1 .00 

Fill Werght 200.00 
* A form of directly compressible starch. 

The active ingredient is sieved and blended with the excipients. The 
mix is filled into size No. 2 hard gelatin capsules using suitable 
machinery. Other doses may be prepared by altering the fill weight 
and if necessary changing the capsule size to suit. 

SYRUP 

mg/5ml dose 

Active ingredient 29.50 
Duffer ) 
Flavour ) 

Colour ) as required 

Preservative ) 
Thickening agent ^ 
Sweetening agent ) 

Purified V/oter to 5.00ml 
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The active ingredient, buffer, flavour, colour, preservative, 
thickening agent and sweetening agent are dissolved in some water, the 
solution is adjusted to volutne end «ixed. The syrup produced is 
clerified by filtration* 

5 

SUPPOSITORY FOR RECTAL ADMINISTRATION 



Active ingredient 6.0mg 
10 • Witepsol H15 to l.Og 

* A proprietary grade of Adeps Solidus Ph, Eur, 



15 



A suspension of the active ingredient in molten Witepsol is prepared 
and filled, using suitable machinery, into lg si2e suppository 
moulds. 



INJECTION TOR INTRAVENOUS ADMINISTRATION 



20 



Active ingredient 
Sodium Chloride DP 
V/ater for Injection DP 



to 



mq/ml 

1 .2mg 
as required 
1.0ml 



25 



Sodium chloride may be added to adjust the tonicity of the solution 
^end the pH may be adjusted, using acid or alkali, to that of optimum 
stability and/or to facilitate solution of the active ingredient. 
Alternatively suitable buffer salts may be used. 



30 
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The solution is prepared, clarified and filled into appropriate size 
ampoules sealed by fusion of the glass. The injection is sterilised 
by heating in en autoclave using one of the acceptable cycles. 
Alternatively the solution May be sterilised by filtration end filled 
into sterile ampnules under aseptic conditions. The solution may be 
packed under an inert atmosphere of nitrogen or other suitable ge3. 
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FOR INHALATION 



INHALATION CARTRIDGES 



mq/cartridqe 



. Act! ve ingredent (micronised) 
Lactose BP 



to 



17,8 
25.00 



The active ingredient is micronised in a fluid energy mill to a fine 
10 particle size range prior to blending with normal tabtetting grade 

lactose in a high energy mixer. The powder blend is filled into No. 3 
hard gelatin capsules on e suitable encapsulating machine. The 
contents of the cartridges are edministered using a powder inhaler 
15 such as the Glaxo Rotahaler. 
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CLAIMS 

1. A compound of the general formula (I) 




wherein 

R^ fc/hich may be in the ortho, meta or para position) 
represents a halogen atom. or an alkyl, alkoxy or 
hydroxyl group, or a group NR a R b or CONR^R^ , where 
R a and R b , which may be the same or different, each 
represents a hydrogen atom or an alkyl or alkenyl 
group, or together with the nitrogen atom to which 
they are attached R Q and R b form a saturated mono- 
cyclic 5 to 7-membered ring which may contain an 
additional hetero function; 

R 2 represents a hydrogen atom or a C 1-3 alkyl group; 
R 3 and R^ , which may be the same or different, 
each represents a hydrogen atom or a C 1-3 alkyl 
or propenyl group. or R 3 and R 4 together form an 
aralkylidene group; 

Alk represents an alkylene chain containing two 
or three carbon atoms which may be unsubsti tuted 
or substituted by not more than two C^_ 3 alkyl 
groups ; and 

n and in, which may be the same or different, each 
represents an integer from 1 to 4 or n may be ^ero, 
and its physiologically acceptable salts and solvates. 
2. A compound of general formula (I) or a physiologically 

acceptable salt or solvate thereof according to claim 1, 
wherein in the general formula (I) R 1 represents a halogen 
a t° m > c i-3 alk yl or C 1-3 alkoxy group, or a group NR F 
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or CONR a R b/ in which R a and R^, which may be the same 
or different each represent a~hydrogen atom or a C 1-3 
alkyl group. 

3. A compound of general formula (I) or a physiologically 
acceptable salt or solvate thereof according to claim 1 or 
2, wherein in the general foirmula (I) R 2 represents 

a hydrogen atom, 

4. A compound of general formula (I) or a physiologically 
acceptable salt or solvate thereof according to any of 
claims 1 to 3 , wherein in the general formula (I) 

R^ and R^ each represents a hydrogen atom or a c i_3 
alkyl or propenyl group, 

5. A compound of general formula (I) or a physiologically 
acceptable salt or solvate thereof according to claim 1/ 
wherein in the general formula (I) Alk is an unsubst ituted 
alkylene chain containing two carbon atoms, 

6. A compound of the general formula (la) 



'la 



V ^)" (CH 2 ) n NHS0 2 CH 2 




/ CH 2>2 NR 3a R 4a 
(la) 



(which may be in the ortho, meta or para position) 
la J 



wherein 
R 

represents a C 1-3 alkoxy or a 
G l-3 alkyl group; 

Ft and n. , which may be the same or different 

J a h a 

each represents a hydrogen ato**n or a C^_ 3 alkyl 
group; and 

n is an integer from 1 to 4 , 
and physiologically acceptable salts and solvates thereof. 
7. A compound selected from 

3- ( 2-aminoethyl ) -N-[ (4 -methoxypheny 1 ) methyl] 
1H- indole- 5-me thane sulphon amide ; 

N-[ (4-methoxyphonyl) methyl] -3- [2- (methylamino) ethyl] - 
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IH-indole-5-roethanesulphonamide; 

3- ( 2-aminoe thyl ) -N- [ ( 4 -methoxyphenyl ) ethyl] -1H- 
iiviole-5-methanesulphonamide ; 

3- (2-aminoe thyl) -N-C 3- (4-methoxyphenyl) propyl] - 
lH-indole-5-meth nesulphonamide ; and 

3-[2- (dimethylamino) ethyl] -N-[2- (4-methoxyphenyl) 
ethyl] -lH-indole-5-methanesulphonamide ; 
and the physiologically acceptable salts and solvates 
thereof . 

8. A pharmaceutical composition which comprises 
at least one compound of general formula (1) or a 
physiologically acceptable salt or solvate thereof 
together with a physiologically acceptable carrier therefor , 

9. A compound of general formula (III): 

R l ? 2 

^@>-(CH 2 ) n NS0 2 (CH 2 ) 




(III) 



NHNH, 



wherein R 



1' 



R 2 ' H and IB are as defined for general 



formula (I) in claim 1, 
and salts thereof, 

10. A process for the preparation of a compound of 
general formula (I) as defined in claim 1 or a 
physiologically acceptable salt or solvate thereof 
which process comprises 

(A) cyclising a compound of general formula (II) : 



R- 



2 15 9 



N ^5)-(CM 2 ) n NS0 2 (CH 2 ) 



m 




(II) 

NHN^CHCH 2 AlkQ 
where in 

0 is the group NR^R^ or a protected derivative 
thereof or a leaving group and R^, R 2 , n^, Alk 
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n and m are as defined for general formula (I); or 
(B) reacting a compound of general formula (V) : 



R l R 2 



(CH 2 , n NS0 2 (CH 2 ) m AlkY 




(V) 



wherein Y is a readily displaceable group and 

R l ' R 2' Alk ' £ and S are a s defined for general 
formula (I ) , 

or a protected derivative thereof with a compound 
of formula r^nh where R3 and « 4 are as defined for 
general formula (l) ; or 

(C) reducing a compound of general formula (VI) 
^g)-(CH 2 ) 2 NS0 2 A W 

XXj <vi) 

H 

wherein W is a group capable of being reduced to 
form the group AlkNR^R^ or to give a protected 
derivative of the AlkNR^ R^ group, 

A represents the group -(CH^- or a croup capable 
of beinq reduced to form the group -<CH 2 > and 

R !/ R 2 ' R 3 ' R 4 ' Alk 'D. * n <3 DJ are as defined for 
general formula (I) , 

salt or protrcted derivative thereof; or 
reaction a compound of general formula (IX): 



or 
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xso 2 (cn 2 ) m 




AlkNR-R, 
3 4 



(IX) 



wherein X represents a leaving group and R^ , 
R^ , Alk and m are as defined for general formula (I) 
with an amine of general formula (X) 




(CH 2 ) n NH 2 



(X) 



wherein R ^ and n are as defined for general formula 
( I ) ; or 

(E) converting a compound of general formula (I) or 
a salt or protected derivative thereof into another 
compound of general formula (I) or a salt or protected 
derivative thereof; or 

(F) reacting a protected derivative of general formula 

(I) to remove one or more protecting groups; and if necessary 
and/or desired subjecting the compound thus obtained to 
one or more further reaction steps comprising 

(G) (i) removing any protecting group or groups; 
and/or 

(ii) converting a compound of general formula (I) 
or a salt thereof into a physiologically acceptable 
salt or solvate thereof. 
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